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Abstract The natural history of osteonecrosis of the
femoral head is generally thought to be one of progressive
deterioration if no intervention is undertaken. However, it
is unknown whether surgical intervention is beneﬁcial for
patients with a small region of osteonecrosis. We observed
rapid improvement of MRI ﬁndings after rotational ace-
tabular osteotomy (RAO) was performed in a young patient
with osteonecrosis of the femoral head. The band-like low
signal area on T2-weighted images almost resolved by six
months after surgery. He returned to work as an electrician
by six months after surgery. Early surgical intervention
such as RAO that alters the mechanical force acting on the
necrotic region of the femoral head may accelerate the
recovery of osteonecrosis and the improvement of
symptoms.
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Introduction
Joint-preserving procedures for the treatment of osteone-
crosis of the femoral head in young patients include core
decompression, vascularized bone grafting, and proximal
femoral osteotomy. Since 1995, we have performed rota-
tional acetabular osteotomy (RAO) for 90 hips with
osteonecrosis associated with collapse of the femoral head
in young patients [1]. The rationale behind the use of this
procedure to treat osteonecrosis of the femoral head is that
it shifts the weight-bearing region to articular cartilage that
is still supported by the intact lateral cortex of the femoral
head. We observed interesting MRI changes in a 39-year-
old man with osteonecrosis of the femoral head at six -
months after RAO, which are reported here.
Case report
A 39-year-old man presented with osteonecrosis of the
right hip. He complained of severe right hip pain during
rest as well as on walking for one year before his ﬁrst visit.
There was an obvious limp when he walked. An anterior
radiograph showed minor discontinuity of the bone tra-
beculae in the medial one-third of the weight-bearing
region of the femoral head and slight collapse of the
femoral head (Fig. 1). This osteonecrosis was graded as
stage III-A according to the method of Steinberg et al. [2].
MRI displayed typical features of osteonecrosis of the
femoral head in the same region (Fig. 2). Three-dimen-
sional CT also showed collapse of the femoral head
(Fig. 3). He underwent RAO of the right hip in June 2007
using the technique of Ninomiya and Tagawa [3]. There
were no complications during surgery or the postoperative
period. Use of a wheel was allowed from one week post-
operatively, and non-weight-bearing walking on two
crutches was commenced after the second postoperative
week. Partial weight-bearing was permitted at two months
after surgery, and full weight-bearing was allowed at
four months.
At follow-up, the patient had no pain and could walk
without crutches. He returned to work as an electrician by
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improvement of the bony trabeculae and complete resolu-
tion of osteonecrosis was revealed by MRI at six months
(Figs. 4, 5). The patient provided consent to the publication
of this case report.
Discussion
The natural history of osteonecrosis of the femoral head is
generally thought to be one of progressive deterioration if
no intervention is undertaken. However, it is unknown
whether surgical intervention is beneﬁcial for patients with
a small region of osteonecrosis. The earliest MRI ﬁnding is
a low signal intensity line on T2-weighted images that
represents the interface between normal and ischemic bone,
and is also called a band. This change was demonstrated in
our patient. There is controversy about whether or not the
presence of asymptomatic disease is an indication for a
joint-preserving procedure. Joint-preserving surgical
intervention is generally more successful at an earlier stage
of the disease than after the occurrence of subchondral
Fig. 1 a Anteroposterior
radiograph shows faint bone
trabeculae in the medial one-
third of the weight-bearing
region of the femoral head. b
Lateral radiograph shows a
small depression in the center of
the femoral head
Fig. 2 a T2-weighted MR
image shows a small band-like
area in the midsagittal slice. b
Fat suppression image shows a
high intensity in the same region
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123fracture [4, 5]. On the other hand, Cheng et al. reported
three hips with evidence of spontaneous resolution on
serial magnetic resonance images and stated that prolonged
observation over several years is necessary in order to
detect evidence of resolution with asymptomatic disease
[6]. Kopecky et al. reported that in some patients with
smaller AVN lesions, symptoms do not develop and the
abnormalities seen on MRI occasionally improve sponta-
neously [7]. Mulliken et al. performed a prospective study
with MRI and found that 15 hips of 132 renal transplant
recipients developed osteonecrosis, with 11 of these 15
hips being initially asymptomatic and only one lesion
showing progression during an average follow-up period of
22 months [8]. Ohzono et al. described that 13 out of 16
hips with osteonecrosis similar to our case in size, location
of necrotic lesion and stage did not progress to collapse at
an average follow-up of over ﬁve years radiographically
[9]. On the other hand, Hernigou et al. reported that all of
45 symptomatic hips which were graded as stage-II or
stage-III osteonecrosis according to the Steinberg classiﬁ-
cation with sickle-cell disease progressed to stage IV
without surgical intervention [10]. There have been few
reports about the resolution of symptomatic osteonecrosis
on MRI. In our patients, resolution of osteonecrosis was
complete at six months after RAO on radiographs and
MRI, possibly because redistribution of weight-bearing
force led to accelerated remodeling of the necrotic region.
Though we have performed RAO for the treatment of
osteonecrosis of the femoral head with collapse in 90 hips,
we have not found early resolution of the MRI changes like
that recognized in this case. Atsumi et al. [11] reported the
effectiveness of posterior rotational osteotomy for non-
traumatic osteonecrosis with extensive collapse in young
patients, but they did not mention the changes in MRI
ﬁndings after surgery. Chan et al. reported two cases in
which a small region of ostenecrosis decreased in size on
MRI at one year after core decompression and bone
grafting [12].
There is a correlation between the outcome and the
extent of osteonecrosis, whether the hip is treated conser-
vatively or subjected to an operative procedure. We believe
that achieving adequate acetabular coverage of the viable
lateral portion of the femoral head by RAO was the most
important factor leading to resolution of necrosis in this
case.
Fig. 3 3DCT shows mild collapse of the femoral head
Fig. 4 a Remodeling of bone
trabeculae in the osteoncrotic
region is revealed by an
anteroposterior radiograph at
six months after surgery.
b Lateral radiograph also shows
remodeling of trabeculae
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123In summary, early surgical intervention such as RAO
that alters the mechanical force acting on the necrotic
region of the femoral head may accelerate the recovery
from osteonecrosis and the improvement of symptoms.
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Fig. 5 a The T2-weighted MR
image is almost normal. b The
fat suppression image also
shows almost normal ﬁndings
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